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REMARKS 

Claims 7-9 are pending herein. Claims 1-6 have been withdrawn from consideration 
bythePTO. Claims 7-9 have been amended for clariecation ptoses only. Attached hereto 
as page 9. pursuant to Rule 1.121(c)(l)(ii), is a marked-up version of the amended claims. 

1 . Applicants affirm the provisional election to prosecute claims 7-9. Claims 1 -6 
have been withdrawn from consideration as being drawn to a non-elected invention, and thus 
liave been cancelled withoutprejudice or disclaimer. Applicants reserve the right under 35 
USC § 121 to file a divisional application for the non-elected claims. 

2 Claims 7-9 were rejected under § 103(a) over Nakamura in view of Ohmi et al. 

This rejection is respectfully traversed. 

With reference to Fig. 2 of the piesent application, pending independent claim 7 
recites, among other things, that at least one of the interior wall of reactor 1 1 and susceptor 1 3 
is coated with an Al^In^N film (a + b + c =1, a>0). 

Applicants discovered that Al.Ga^ particles tend to form on the interior wall of 
reactor 1 1 and susceptor 1 3 during MOCVD film formation. The Al.GaJn.N particles are 
displaced and deposited onto substrate 12, which is positioned on susceptor 13, thereby 
contaminating the film formed on substrate 12. THese contaminants decrease the crystalline 
quality of the group ffl-V nitride film that is epitaxially grown on substrate 12 (specification 

page 4, paragraph [0016]). 

Applicants discovered that by coating an Al.Ga b In c N film on at least one of the 
interior wall of the reactor and/or the susceptor, contamination of substrate 12 could be 

pre vented because P^ les d ° not fotm °* to ^ °' * * " °" 

susceptor 1 3. As a result, the fiim is formed only from the reaction of the raw material gases 
supplied to the reaction chamber. Accordingly, contamination of the substrate (e.g., wafer) 
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positioned on the susceptor can be prevented, which in turn, ensures beta* crystallinity of the 
epitaxially grown film. The prior art, discussed below, does not disclose or suggest that a 
film coating alone on any portion of the interior wall of the reactor or on the susceptor is 
capable of achieving the above-discussed benefits. 

With reference to Fig. 7 of Nakamura, a susceptor 4, having a sapphire substrate I 
positioned thereon, is provided in a reactor chamber 6. A reaction gas blow tube 2 is 
provided to supply a reaction gas to a portion above the surface of substrate 1 , in a direction 
parallel or slightly oblique to the substrate (column 7, lines 52-54). A sub-blow tube 3 is 
provided to blow a pressing gas, which is inert with respect to the reaction gas, toward the 
substrate to bring the reaction gas into contact with the surface of the substrate. 

Nakamura recognizes that inner surfaces of reactors are prone to being contaminated 
by reaction gases. For example, with reference to Fig. 5 of Nakamura, Nakamura 
acknowledges that since the inner surfaces of inner and outer tubes, which form a reactor 
structure, are contaminated by the reaction gas, the inner and outer tubes cannot be 
successively used a plurality of times (column 3, lines 8-1 1). As a result of such 
contamination, Nakamura discloses that the entire reactor must be replaced after it is used 
only several times (column 3> lines 23-24). 

To remedy the above-discussed contamination problem. Nakamura discloses that "the 
reaction gas blow tube need not be arranged above a substrate. Therefore, even when GaN 
deposited on the reaction gas blow tube is decomposed into [a] Ga metal, the Ga metal does 
not fall to adhere on the substrate. In addition, since the direction of the reaction gas is 
changed by the pressing gas, the Ga metal hardly reaches a substrate even when the reaction 
gas is blown parallel to the substrate" (column 4, lines 17-25). Accordingly, and as correctly 
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recognized by the PTO, Nakamura does not disclose coating the interior wall of either the 
reactor or the susceptor with an A^Ga^In^ film to prevent contamination of the wafer. 

With reference to Fig. IB of Ohmi, a wafer susceptor apparatus includes a heating 
supporter 1 having a dense coating film formed thereon; which can be an aluminum nitride 
film (column 6, line 4). Ohmi discloses that an impurity gas tends to invade the heating 
supporter during the manufacturing process of the heating supporter. The impurity gas is 
prone to being released during epitaxial film growth and pollutes the reaction chamber . 
(column 1 , lines 28-35). To remedy this problem, prior art heating supporters have been 
typically coated with a dense coating film with the hope that any impurity gas released by the 
heating supporter will not pass through the entire surface of the heating supporter (column 1 > 
lines 23-28). Ohmi teaches that "[i]t is however difficult, with only this deposition method, 
[i.e., dense coating on the heating supporter surfece] to completely prevent any impurity gas 
from being freed from the heating supporter with the aid of the dense coating film under high 
temperature conditions during the growth of an epitaxial film" (column 3, lines 14-19). 

Ohmi provides a gas discharge part 3 in a portion of the heating supporter 1 to allow 
for the escape of any impurity gas which has built up in the heating supporter during the 
manufacturing process. The gas discharge part of the wafer susceptor is j>rovided at a 
location downstream of the gas flow used in the film formation process. This downstream 
location prevents impurities released from the gas discharge part from being absorbed into the 
wafer support part when the susceptor is degassed in an atmosphere of purified gas before 
film formation (column 4, lines 33-40). 

The PTO is apparently arguing that skilled artisans would have been motivated to 
employ "an A1N coating [as disclosed in Ohmi] over a susceptor [as disclosed in Nakamura] 
so as to prevent any impurity gas from being released from the susceptor during subsequent 
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heating" (see page 3 of the Office Action). Applicants respectfully disag,«e with the PTO's 
position because Ohmi discloses that such a dense A1N coating, by itself, will not function to 
completely prevent the escape of impurity gas from the susceptor during epitaxial film growth 
(see column 3, lines 14-19 of Ohmi). As such, it would not have been obvious, based on the 
above-cited disclosure in Ohmi, to provide a coating on Nakamura's susceptor to prevent the 
release of impurity gas from the susceptor. Again, Ohmi requires the use of gas discharge 
part 3, in addition to coating the surface of the susceptor with a dense film, to blow impurity 
gases away from the wafer support part. 

Moreover, neither Nakamura nor Ohmi disclose coating an interior wall of the reactor 
with a film. As discussed above, both Nakamura and Ohmi disclose the use of certain parts 
(e.g.. gas blow tubes 2 and 3 and discharge part 3) to prevent contaminants from reaching the 
wafer support substrate. Again, Nakamura recognizes me problem of reaction gas 
contaminants adhering to the inner surface of reaction chamber walls, but teaches that 
pressing and reaction gases are flown in different directions over the substrate to prevent 
contaminants from reaching the substrate. 

Furthermore, Applicants respectfully submit that there is no disclosure in the applied 
art references that would have caused skilled artisans to believe that by providing Ohmi's 
film coating on an interior wall of Nakamura's reactor, the poor anti-contaminate 
characteristics of Ohmi's dense coating would be remedied. Again, Ohmi discloses mat the 
dense coating supplied on the susceptor surface does not function to completely prevent 
contamination of the reactor. 

In view of all of the foregoing, reconsideration and withdrawal of the §103(a) 

rejection are respectfully requested. 
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If the Examiner believes that contact with Applicants' attorney would be advantageous 
toward the disposition of this case, the Examiner is herein requested to call Applicants' * 
attorney at the phone number noted below. 

The Commissioner is hereby authorized to charge any additional lees associated with 
this communication or credit any overpayment to Deposit Account No. 50-1446. 



Respectfully submitted, 



December 9, 2002 
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AppL'nNo.: 10/004,345 

A METHOD FOR FABRICATING A ffl-V NITRIDE FILM 
AND AN APPARATUS FOR FABRICATING THE SAME 

Background of the invention 
(I) Fjeld of the invention 

[0001] This invention relates to a method to epitaxially grow a GroupJQl-V. nitride film, 
particularly AlxGaylnzN (x*y*z=l) film on a substrate by a Metal Organic Chemical 
Vapor Deposition (MOCVD) method and an apparatus used when perform in gfef the same 
method. 

n\ P Plated Art Statement 

[0002] In opto-electronic devices such as light-emitting diodes, laser diodes or photodiodes. 
it is proposed that ffl-V nitride films having ^-compositions of AlxGayInzN(X+Y+Z=l ) isare 
epitaxially grown on a given substrate made of sapphire single crystal, for example. Up to now, 
the epitaxial growth of the AlxGaylnzN film has been performed by a MOCVD method or 
recendy a Hydride Vapor Phase Epitaxy (HVPE) method. 

[0003] In the case of making a GaN film by a HVPE method, first of all, a substrate made 
of sapphire single crystal is set into a reactor in which a gallium metallic material is charged. 
Then, a hydrochloric acid gas is introduced into the reactor and reacted with the gallium metallic 
material, to generate a hydrochloric gallium gas. Then, an ammonia gas is introduced into the 
reactor and reacted with the hydrochloric gallium gas, to deposit and fabricate me GaN film on 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 

Appendix B 



Received from < +3152338320 > at 12/9102 2:44:22 PM pastern Standard Time] 



Dec-09-2002 02:57piu Frora-BURR AND BROWN 



4315 233 8320 



T-846 P. 026/035 F 



2 

Appl'nNo.: 10/004,345 

the substrate. The HVPE method has a higher film growth rate than a MOCVD method or a 
MOVPE method For example, in the MOW£ method, a GaM film can be epitaxial ly grown 
typically at only several jam/hour, but in the HVPE method, the GaN film can be epitaxial ly 
grown typically at several hundreds pm/liour. Therefore, the HYP£ method has its advan tage-in 
fepmi Rgadvaritageouslv forms a thicker HI-V nitride film. 

[0004] However, a good quality AlxGaylnzN film can not be provided \yy the HVPE 
method, and the fluctuation in thickness on the same substrate may be increased. On the other 
hand, it takes mue ha larae amount of time to form the AlxGaylnzN film by the MOVPE method, 
and thus, the fabrication cost of the AlxGaylnzN film rises. 

[0005] In the case of making an AlxGaylnzN (x+y+z=l) film by a MOCVD method, a 
given subsnate is set and held cm a susceptor installed in a reactor, and is healed to a 
predetermined temperature by a heater. Then, a trimetlrylaluminum gas, atrimethylgallium gas, a 
trimethylindium gas or the like as 111 raw material gases are introduced with it carrier gas 
composed of a hydrogen gas or a nitrogen gas into the reactor. On the other hand, an ammonia 
gas is used as a V raw material gas and is introduced with a carrier gas composed of a hydrogen 
gas or a nitrogen gas into the reactor. Then, the III raw material gases and the V raw material gas 
react with one anolherare-reaGted: to deposit and form the AlxGaylnzN film cm the substrate. As 
the AlxGaylnzN film, an aluminum nitride film, a gallium nitride film, an indium nitride film, an 
aluminum -gallium nitride film, an aluminum-indium nitride film and a gallium-indium nitride 
film are exemplified. 
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[0006] In the above conventional method such as a MOCVD method, itthe reaction 
between theffl raw material gases and the V raw material gas is created on the wall surfaces of 
the reactor, the film-forming efficiency is degraded, and thus, the film growth rate is decreased. 
In the past, therefore, the raw material gases are cooled down at their introduction into the reactor, 
or the interior walls of the reactor are partially cooled down. 

[00071 On the other hand, the ammonia which, as e xplained above, is used as the V raw 
f . material gas, exhibits ^intensive corrosion pyepa^rP-P^ 1 ^ Therefore, trie heated parts of the 

interior wall of the reactor may be coated by a protective layer made of SiC, p-BK TaCx, NbNx, 
etc., so as to prevent the corrosion of the interior wall. In this case, if the reaction between the IH 
raw material gases and the V raw material gas is created on the wall surfaces of the reactor, the 
resulting AlpGaqlnrN (p+q+r=l) compound is not adequately deposited on the protective layer, 
ho t- rather, is likely to d rop offof the protective layer as contaminant particles. 
[00081 Particularly, at the highly heated parts of the protective layer, more particles 
composed of the AIpGaqlnrN compound are created through the gas phase reaction between the 
IE raw material gases and the V raw material gas due to the catalytic effect ofthe interior wall of 
the reactor. In the case of using a iximemylaluminum gas as one of the III raw material gases for 
making an A1N film or an Al-rich AlxGaylnzM (x+y+z=l, xX).5) film, many particles are easily 
created due to the higher reactivity of the trimethylaluminum gas. 

[0009] The resulting particles are dg^fffrem^displaced from, the protective layer, as 
mentioned above, and are blown of£by the raw material gases or the carrier gas and deposited 
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onto a substrate. In this case, the quality of the resulting AlxGaylnzN film, particularly an AIN 
film or anAl-rich AlxGayfozN film is deteriorated due to the deposited particles. 
[0010] In addition, since the substrate on which the AlxGaylnzN film is formed is heated 
through a susceptor, which is initially heated with a heater, the surface temple of the 
susceptor is raised to higher temperature of 1 0Q0°C or ^Mm^&!h&M^ ****** 
temperature, sMhamo* Qaa^nfl^cles composed of the AlpGaqlnrN compound am 
^easily created on the surface of the susceptor. Then, the created particle, are deposited on 
the substrate, and thus, the quality of the resuMngAlxGaylnzN film is deteriorated. 
[00111 Fig. lAiaaconceptualviewshowingthefilmquality ofanAINfilm formed ona 
subsrrate made of a 3-inch wafer using a new susceptor. The quality deterioration of the AIN film 
is designated by the hatched region at the periphery of the substrate. AsshowninFig. lA,ttie 
quality of the AIN film is remarkably deteriorated by using the sewsusceptot confisuration 
h..^ .hnve which is due to thegnsmiremt particle de^Mon^pJli^itaiM^wr.. 
^ClaylnN film. 

(0012] Moreover, when using sue** la^e-substrate as lajgeasa 3-inch wafer s^s-to 
reduce the fabrication cost, the quality deterioration of the resulting AlxGaylnzN film becomes 
remarkable due to more particles at the periphery of die substrate, 
giirrnnar y nf the I nvention 

(0013] It is an object of the present invention to work out the above conventional problems, 
and thus, » provide a rttethod and an ap 
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AlxGaylnzN film (x+y+*=l) by a MOCVD method 

[0014] In order to achieve the above object, this invention relates to Aa method for 
fabricating a Group I II-V nitride film, including the steps of preparing a subsirate onto a 
susceptor in a reactor, and heating the substrate to a predetermined temperature,, seating a&n 
AlaGablncN (a+b+c=l, aX>) film coating is fonried on an interior portion of athe reactor, which 
is heated to about 1 000°C or more over through the heating for the substrate,* and-iftfredtieiftg aA 
Group m raw material gas and a Group_V raw material gas are introduced, w ith a carrier gas, 
onto the substrate prepared in the reactor, and thus, labriGatrng^ AlxGaylnzN (x+y+z=l ) film is 
fabricated b y a MOCVD method. 

[0015J The coated AlaGablncN (a+b+c=l, a>0) film includes unavoidable elements such as 
oxygen-etemeftt, silicon-element, magnesium-etemeBt and an^her^ther elements 
£ ^m4f ^containe 4 in the interior wall of the reactor by several %. Moreover, the AlaGablncN 
film ^ O ot required to have a uniform composition over the total thickness, but may have a 
continuously or stepwisely inclined composition or aaa multi-layered structure composed of 
plural films having their respective different compositions. 

[0016] In a preferred embodiment of die present invention, an AlaGabl ncN (a+b+c=l, a>0) 
film is coated on the susceptor, tewhjch holds the substrate. In the case of making a ID-V nitride 
film by a MOCVD method, as mentioned above, the substrate is heated to around 1000°C, and 
thus, the surface of die susceptor is heated to 1000°C or moreover. Therefore, more particles 
composed of the AlpGaqlnrN (p+cr+r«l) compound isare likely to be created and deposited on 
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ti^suscepto, However, ifthesusceptoriscoa^^^ 

expound isdeposrtetidh^ | 

bave tea desirable quality. ' 
[0 017] Herein, the particles means not only "particles having diameter «f mora than 
0. 1 Mm", but al so -much smaller-scale intermediate products like polymers n,adef«*nin raw 
materials, including, especially, aluminum andGmufiV raw materials." | 
[0 01 8 , The fabricating method of the present invention may be preferably usable in forming 
an Al-rich AbcGaylnzK 0*y«-l. ^) film or an AIN film by mtroducinK into the reactor 
^aisMivdyMBe amount of tnmemyUluminum gas with an ammonia gas. 
[00X91 Particularly, inthecase of making the Ai-rich AbcGaylnzN film or the AIN film, the 
AlaG abLncNfilmtol*formedonthe^ 

re latively large amount of Al element, preferably 50 atomic percentage, or tfoxeov* (aM>.5). 
m0 repreferably l(Wa t <^percenta geS (a=lAthat is,an AINfilm). In this case, the Ai-rich 
AlpGaqlnrN compound is efficiently deposit on .heAl-rich^aGablncN film coated on the 
susceptor and/or the interior wall of the reactor, and fcus. the sofl^tonipardcles composed of 
the Al-rich AlpGaqlnrN compound are not almost crcitedsnhsmnrially elm^inated. 

J0020) This invention also relates to an apparatus for febricaring a G^m- V nitride film 

^aMCCVTJrneti^lud^ 
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is insalted inthe reactor, aAheateriSJSSsLto heat the subsmae ma predetermined temperature 
viathc susceptofc least one of the interior wall of the reactor and The sus.*ptor is coated with 
anAlaGablncN (a4to+c=l, a>0) film, which is heated to 1000°C or moreover. 
[00211 If *e fabricating apparatus of the present invention, teethe interior wall of the 
factor and/or the susceptor is preferably coated with an A.-rich AlaGabtacN film or an AIN film 
when anAl-richAbcGaylnzN film or an AIN film is made by a MOCVD method using a 111 raw 
material gas such as a trimethylaluminum gas and a V raw material gas such as an ammonia gas, 
as mentioned above. Therefore, the fabricating method of ttie present Invention may be 
prefiwbly usable in forming an Al-rich AlxGaylnzN (x+y«=l , ^0.5) film or an AIN film by 
introducing inu> the reactor a relatively latppmush amount of uimethylalumi,. urn gas with an 



ammonia gas. 

Ttr^T>>fgriotin " r>f the Drawings 

For better understanding of the present invention, reference is made to the attached 

drawings, wherein: 

Fig. 1 A is a conceptual view showing the film quality of an AIN film formed on a 
substrate made ofa 3-inch wafer, according to the present invention- 
Fig. IB is a conceptual view showing the film quality of an AIN film, according to 

the present inventions 

Fig. 2 is a cross sectional view diagitunmaticaUy showing ihe structure ofa 

fabricating apparat^^^^ 
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Fig, 3 is a cross sectional view showing the susceptor of the fabricating apparatus^ 

and 

Fig. 4 is a cross sectional view showing the susceptor of another fabricating 
apparatus according to the present Invention. 
Description of the Preferred Embodiments 

10022] Fig. 2 is a cross sectional view diagrammatically showing the structure of a 
fabricating apparatus for a T1I-V nitride film according to the present invention. In Fig. 2, the • 
ftbricating apparatus Includes a reactor 1 1 made of quartz or stainless, a susceptor 13 at the center 
in the lower side of the reactor and a heater 14 under the susceptor 13. A substrate 12 made o£ 
e.g., sapphire single crystal is set horizontally on the susceptor and heated to a predetermined 
lemperature with the heater. Although, in Fig. 2, the substrate is held on the upper surface of the 
susceptor, it may be held on the lower surface. 

[00231 At the right side of the reactor 1 1 are provided gas inlets 15-17 to introduce raw 
material gases with a carrier gas. In the case of making an A1N film, for example, a 
trimethylalumlnum gas is Introduced with a hydrogen carrier gas from the first gas inlet 1 5, and 
an ammonia gas is introduced from the second gas inlet 16. Then, a carrier gas composed of a 
hydrogen gas or a nitrogen gas is introduced from the third gas inlet 17. The introduced 
trimethylaliiminum gas and the introduced ammonia gas are also introduced into the center 
region of the reactor through separated guiding tubes 1 8 and 19, respectively. In this case, the 
raw material gases are effectively supplied onto the substrate 12, and not supplied in the remote 
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region from Ore substrate 12. The induced raw material gases are consul by a MOCVD 
^on on the substrate, and the remaining raw material gases are discharged from gas outlet 20 
provided at the left side of the reactor 11. 

[0024] In the ease of making anAlNfltm, the substrate 12 is heated to around 1000°C, for 
exampleby the heater 14. In this case, the surt^ temperature of tJtesuseeptor 13 is raised to 
iOOO'Cormorfiever. Therefore, the raw material gases are likely to be chenueally reacted on the.. | 
susceptor, to create particles composed of the AlNx compound. The particles are blown off by the 
ra w material gases and the carrier gases and deposed on the subsuate 12, to deteriorate the 
quality of the AlxGaylnzN film, for example, an AlN film. Therefore, as shewn in Fig 3, for 
example. anAlN film 21 is coated in a thickness of 1 urn on the top surfaced me side surfaces 
ofthe susceptor 13. In this case, the AINx compound is deposited on the coated AlN film 21. and 
thus, congminanuwrticles composed ofthe AINx compound are sj^^aUxdi— *et 
alme^ereaad. As a result, the resulting AIN film is not affected by the particles, and can have its 
desimble quality over M^^bmMbM "tain surface ofthe subsuate, including • 
the periphery thereof. Accordingly, the fabricating toral cost of the AIN film can be reduced. 
[0025] Although the present invention was described in detail with reference to the above 
example, this Invention Is not limited to the above disclosure and ev*ry-kmd ^variations and 
modifications may be made without departing from the spjrrUffld.scope ofthe present invention. 
[0O26] For example, the AIN film 21 may be coated on the interior walls ofthe reactor 
and/or another instrument installed in the reactor, which are heated to higher temperature of 
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1 000°C or more over, instead of providing a_c oating over the susceptor 1 3. 3 hon, besideolo 
addition to the A1N film, ane^ierpther AlaGablncN (a+b+c-1, a>0) film or AlaGablncN 
(a+b+c=l, a>0.5) film coalings may be emptoyedeeated. 

[0027) The substrate 12 may be made of; instead of the sapphire single crystal, oxide single 
oysml such as ZnO single crystal, LiAlCb single crystal, LiGaOa single crystal, MgAb0 4 single 
crystal, or MgO single crystal, IV single crystal or IV-1V single crystal such as Si single crystal or 
SiC single crystal, IH-V single crystal such as GaAs single crystal, AIM single crystal, GaN single 
crystal or AlGaN single crystal, and boride single crystal such as ZrB 2 . Mon*>ver, the substrate 
12 may be composed of an epitaxial subsnate having such a single crystal as mentioned above as 
a base material and a given epitaxial film formed on the base material. 

[0028) The substrate 12 may be set in a grooved portion 1 3a formed at the plane main 
surface of the susceptor 13 as shown in Fig. 4, instead of being set direcdy on the plane main 
surface of the susceptor 1 3. In this case., for not disturbing the raw material gas flow on the 
substrate 12, it is desired that the grooved portion is formed so that the surface level of the 
substrate 12 set into the grooved portion can be the same as the surface level of the coated AlN 
film 21. Moreover, the AlN film 21 may not be coated at the connection between the substrate 12 
and 1he susceptor 13 and/or the side surfaces of the susceptor 13 to which the raw material gases 
are not directly contacted 

[0029) As mentioned above, according to the fabricating method and trie fabricating 

apparatus for a HI-V nitride film of the present invention, an AlaGablncN (a-rt*c=l, a>0) film, 
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particularly anAl-richAbGablncN (a+b+c=I, aX).5) film, and more particularly an AT film, is 
coated on an interior portion of the reactor which is healed to 1 000°C or moreover. Therefore, 
the AlpGaqlnrN (p+q+r^l) compound generated through the reaction of the raw material gases is 
deposited on the coated film, and thus, contaminant particles made of the AlpGaqlnrN compound 
are not almo£^ ^ate dsubstanriallv eliminated As -a- resul tA ccordinglv. the resulting 
AtxGaylnzN film is not affected by the contaminant p articles, and can have its-desirable film 
quality. In addition, the interior portion, Including the interior wall of the reactor, is not almost 
substantially corroded by an ammonia gas as a V raw material gas because the coated film 
functions as an anti-corrosive film, so that the durability of the whole tabricaling apparatus can be 
davetepa denhanced . 
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7. (Amended) An apparatus for fabricating a Qroj^ni-V nitride film by a 
MOCVD method, comprising: 

a reactor in which ihea. MOCVD reaction between a^Group. Ill raw material gas 

and a Group V material gas is generated^ 

a susceptor to hold a substrate thereon installed in the reactor^nd 

a heater to heat the substrate 10 a predetermined temperature via the sosceptor, 

wherein 

at least one of *t»2H interior wall of the reactor and the susceptor is coated with an 

AteeaMneN-M^^M-C 3 -^ 1 > ^ fi,m ' wWch iS hCaWd W ^^ 3taa - fiL ' 00 °° C 
or mo reeve? . 

8. (Amended) An feferiea»»g*pparatus as defined In claim 7. wherein the 
AJafial^ALfi^ frHH^l. n>0) film includes mJessLSO atomic percentages 

of Al atem«*(a>0.5) wfth respect tofa- all of the GisupJII elements g£ the Periodic 
Table that_a re present in the film. 

9. (Amended) An fafe*eatmg*pparatus as defined in claim 8, wherein the 
AteGafem^ALQa^. (a+b+c=l, a>0) film is eempssed-of-an AlN film. 
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Abstract 

At least one of the interior wall of a reactor and a susceptor installed in the 
reactor is coated with an AtaGob^Ai^l^ (a+b+c-1 , a>0) film, which is heated to 
about 1000°C or evefmorcwhen a substrate is heated to a predetermined temperature so as 
to generate tUea MOCVD reaction between a Grpup_in raw material gas and a GtoujlV 
raw material gas. S hor cf ora , theA, AlpCaqlnrNA J^lflfl (p+q^D compound 
generated from the raw material gases is deposited on the coated AlaGoblncWA Lga^ 
(a+b-r-c=l, a>0) film, and thus, contami nant particles eemposed-of the 
A4pGa£ l l^Ai n a^nj^ compound ore substantially decreasedaFMiWtaiwt^reawd.- As a 
result, the ««ute«g ffiteaaHX*^ film is not 

affected by the contaminant p articles, and can have «sa deWrie rtesired crystalline , 

quality. 
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